ABSTRACT BACkgRound
inTRoduCTion Gastroesophageal reflux disease (GERD) is one of the most common causes for referral to general practitioners and specialists. Evaluation of reflux with heart burn and acid regurgitation, the most relevant symptoms to GERD, are considered the best way to suspect and diagnose the disease.
1 In addition to being a symptom of GERD, heartburn affects other aspects of patients' lives such as their daily activities, personal relations, ability to have a good night sleep and unrestricted eating and drinking.
2 Symptom assessment, management and resolution remain the goals of medical intervention for both patients and physicians. Symptoms affect health-related quality of life (HRQOL) and treatment satisfaction. HRQOL instruments [e.g., Quality of Life in Reflux and Dyspepsia (QOLRAD) 3 , Reflux-Qual Short Form 4 , and GERDyzer 5 ] measure the influence of disease on the patient's physical, psychological and social function, and can be considered as one of the endpoints in treatment of diseases such as GERD. Both HRQOL and treatment satisfaction tools aim to provide additional dimensions of treatment response which may influence a patient's choice of medication or compliance with therapy, but are not usually captured by assessing only symptom frequency or severity. However, both improved quality of life and greater treatment satisfaction correlate with reduced GERD symptom severity and/or frequency. 3, 6 QOLRAD is one of the most popular questionnaires for this purpose.
1 Patient reported questionnaires must be documented to meet scientific standards and linguistic validation as well as cultural adaptation in order to be useful in a new cultural population. QOLRAD has been translated and validated in different languages and used to assess the impact of GERD on patients' HRQOL. Its factor structure was also replicated in several translations. 1, 2, [7] [8] [9] [10] [11] [12] [13] In this study, we translated and assessed the reliability and validity of the Persian version of the QOLRAD (P-QOLRAD) in Iranian patients with GERD.
MATeRiAlS And MeThodS
The Prospective Acid Reflux Study of Iran (PARSI) database for selection of patients was used. Briefly, the PARSI is designed to follow 1,250 volunteer GERD patients for five years in its initial phase. All participants undergo a structured interview covering detailed demographic, habitual and clinical data as well as their past medical history.
14, 15 Frequency and severity of heartburn symptoms were also recorded and a composite symptom score calculated. Short Form Health Survey-36 (SF-36) was used as a means for comparing the validity of P-QOLRAD. We used test-retest to assess reliability of P-QOLRAD. The heartburn version of the QOLRAD is a disease specific instrument and contains 25 questions addressing concerns associated with gastrointestinal symptoms.
1 The questions are rated on a seven-grade Likert scale; the lower the value, the more severe the impact on daily functions.
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The questions are categorized into five areas: emotional distress (six questions), sleep disturbance (five questions), vitality (three questions), food/drink problems (six questions) and physical/social functioning (five questions).
The study protocol and consent form were approved by the Digestive Disease Research Center Ethics Committee in accordance with the revised Declaration of Helsinki. The patients were free to discontinue participation in the study at any time without affecting their medical care.
Short Form health Survey-36 (SF-36)
The SF-36 is an extensively used generic questionnaire containing 36 items clustered in eight dimensions. 16 Item scores for each dimension are coded, summed and transformed to a scale from 0 (worst possible health state) to 100 (best possible health state). The SF-36 is well documented in terms of reliability and validity in other languages [17] [18] [19] as well as in Persian.
15 This study used the acute version of the SF-36, e.g., a one week recall period.
Cultural adaptation
The linguistic validation of a patient reported outcomes (PRO) instrument is the first step in the process called cultural adaptation which has two validation phases: linguistic and psychometric. 20, 21 The aim of the linguistic validation of a PRO questionnaire is the production of a conceptually equivalent version in a language other than the original language. Linguistic validation was done according to MAPI Research Institute guidelines (Table 1) .
22 The MAPI Research Institute is an organization which assists research worldwide to produce target language versions of questionnaire instruments that are conceptually equivalent to the original source instruments. Such documents are pivotal in obtaining accurate information, data pooling and/or comparisons across countries (http://www.mapi-research. fr/i-02-meth.htm).
Psychometric validation Reliability
Internal consistency refers to the extent to which the items are interrelated. Cronbach's coefficient is the method most widely used to assess internal consistency. Cronbach's alpha was calculated in each dimension of the instruments to assess the internal consistency reliability. A Cronbach-alpha coefficient ≥0.70 is considered as excellent.
15 Test-retest reliability refers to the stability of a score derived from serial administrations of a measure by the same rater. Repeated measurements are made in the same individuals, presumably with a time interval long enough to ensure independence. Here, patients in the stable phase (between visits one and two) and in whom the treatment remained unchanged were assessed. A reliability coefficient above 0.70 15 was considered acceptable.
Construct validity:
Construct validity is the relationship between the new questionnaire and accepted references (SF-36). Good correlation is considered to be present if Pearson Correlation is ≥0.60. Values between 0.30 and 0.60 point to a moderate correlation and values less than 0.3 as unacceptable correlation.
2 To assess the construct validity of P-QOLRAD (e.g., comparability of QOLRAD performance to measure the desired domains effectively with an existing tool), we compared the P-QOLRAD with the PARSI questionnaire.
discriminative validity of the instruments
Correlating QOLRAD with the severity and frequency of GERD symptoms also tested the discriminant validity of this instrument. Physician-assessed overall severity of symptoms and its relation to the QOLRAD dimensions were also evaluated. The PARSI database information was used to assess severity of GERD symptoms and the SF-36 summary scores were calculated for the physical component summary scale (PCS) and the mental component summary scale (MCS) based on Iranian data.
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According to previous studies, a picture which shows the site of sensing "heartburn" was added to the first page to make the ques- tionnaire more user-friendly and provide face validity. 20 Content validity of the questionnaire was assessed in its original language.
1 Test-retest was used to check reliability.
20
After validation of the translated QOLRAD, we selected patients with gastro-esophageal reflux who were enrolled in the PARSI database. Patients had to be able to complete the Patient-Reported Outcomes, PRO instruments themselves and be able to read and write in the Persian language. Patients completed two PRO instruments: QOLRAD and SF-36. QOLRAD was completed at the first and second visits (two weeks apart) and SF-36 was filled out only once at the first visit.
Statistical methods
In case of missing data in the QOLRAD, the mean of the completed items in one dimension was imputed to substitute for the missing item, provided that more than 50% of the items in one dimension were completed. 23 Cronbach's alpha and intra-class correlation coefficient (ICC) were used to test reliability and Pearson correlation to compare dimensions of SF-36 and QOLRAD.
24 A p value of <0.05 was considered significant. The relationship of QOL-RAD scores to various domains of SF-36 was calculated as a means of determining concurrent validity. Statistical analyses were performed using the Statistical Package for Social Sciences (SPSS) version 15.0 (SPSS Inc., Chicago, IL, USA).
ReSulTS
Fifty GERD patients completed both the QOLRAD and SF-36. Of these, 22 returned for the retest [response rate: 44%, mean age (SD): 38.4 (14.6) years, range: 15-77 years]. Demographics are shown in Table 2 . Most recruited patients had mild or moderate severity of clinical GERD according to their symptom scores (mild: 48%, moderate: 48%, severe: 4%). Cronbach's alpha measure for QOLRAD dimensions ranged from 0.781 (vitality) to 0.926 (emotional distress). In QOLRAD, the ICC ranged from 0.83 (food/drink problems) to 0.94 (physical/social functioning), respectively (Table 3) .
Convergent and discriminant validity of SF-36 and QOLRAD.
Pearson correlation coefficients used to assess the convergent and discriminant validity are shown in Table 4 .
There was a positive correlation between the QOLRAD and SF-36 in nearly all domains checked (QOLRAD domains "emotional distress", 
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"food/drink functioning" and "physical/social functioning" with all domains of SF-36 "physical functioning", "vitality" and "bodily pain"). The QOLRAD domain "sleep disturbance" did not correlate with the respective SF-36 domains. The SF-36 domains "role emotional" correlated negatively with QOLRAD domains "sleep disturbance". All domains of QOLRAD differentiated between mild and moderate groups of symptoms in GERD patients (Figure1) except for emotional disturbance.
diSCuSSion
Cross-cultural validation studies are worthy for using an instrument in a setting other than its original milieu. PRO instruments make possible health status comparison between countries. They also provide validated instruments to monitor health of the population. 16 One of the most established, validated, reliable and responsive instruments available in this area is the QOLRAD 1, 2 , which has been proven to have excellent psychometric characteristics when tested in clinical trials. [7] [8] [9] [10] [11] [12] [13] 25 The aims of the present study were to translate, and assess the reliability and validity of the Persian version of the QOLRAD in patients with GERD. According to our data, the internal consistency and reliability of the QOLRAD was quite high for this sample, suggesting that all items and subscales held together as a single conceptual unit. These results are comparable to those obtained from other studies.
1, 2, 7-13 We were able to include 22 cases for test-retest; had this been done with more cases, the data would have been more reliable. Our data also support a good correlation for convergent validity between the domains of QOLRAD and SF36.
Clear and consistent associations were found between the SF-36 and QOLRAD domains, 2, [7] [8] [9] [10] [11] [12] [13] in the original language as well as in studies done by Wiklund (0.44 to 0.71) 1 and in German translation studies (0.37-0.71) 2 . Our data are also consistent with these findings. General symptom score (GSS) of patients, as assessed by PARSI data, shows a negative correlation with QOLRAD domains. This is because increased severity and frequency of GERD symptoms (e.g., increased GSS) can reduce quality of life. Our data, although not meant to assess this, revealed that GERD patients with moderate reflux symptoms had reduced QOL (Figure 1 ). The relevance of the sample of patients was confirmed since we have recruited patients suffering from heartburn and/or acid regurgitation from PARSI data base.
The primary goal of this study of documenting the psychometric characteristics of the Persian translation of the QOLRAD was achieved. regurgitation from PARSI data base.
Quality of Life in GERD
The primary goal of this study of documenting the psychometric characteristics of the Persian translation of the QOLRAD was achieved. The reliability of the most relevant QOLRAD domain was satisfactory, but the "sleep disturbance" domain was not optimal. The low reliability of this domain in our study may be due to a lower prevalence of night time GERD episodes in our patients than reported in other studies (10%7). The SF-36 does not have questions pertaining to sleep disturbance. [26] [27] [28] More research is needed to explore this issue.
In conclusion, our data showed that all domains of the QOLRAD had excellent internal consistency and test-retest reliability. We should not forget that both long-and short term evaluations as well as an evaluation of the responsiveness of a questionnaire to treatment are important, of which all have been covered in the QOLRAD's original language.
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